Abstract. Path choice is a key problem in the research of travel behavior. The traditional path selection problem usually assumes that the travelers are completely rational so as to take less consideration their bounded rationality. In this paper, a stochastic user equilibrium model is established based on the cumulative prospect theory. This model considers the uncertainty of the travel network time and the perceived error of the travelers. And it sets the endogenous reference point of the travel route selection based on the reliability and the budget of travel time. This paper provides the theoretical basis for the study of travel behavior, the formulation and implementation of traffic planning, which is of great significance both for the development of theory and the practice of management.
Introduction
Traffic congestion, environmental pollution and traffic accidents it induced are increasingly becoming the bottleneck restricting urban economic development and society development. The root cause of traffic congestion is the imbalance between supply and demand in the transportation system. As the land resources of urban are limited so that the road construction cannot always adapt to the traffic demand. In the long run, the traffic supply cannot meet the traffic demand which is in infinite growth. Since the 1960s, the transportation demand management (TDM) theory has been developed rapidly, and has been widely used in the management practice of urban traffic in many countries [1] . Traffic demand forecast is the premise and basis of traffic planning and TDM. The traffic assignment is the key link in the traffic demand forecasting, which can reproduce the traffic flow distribution pattern in the traffic network. The key to the traffic assignment model is to make rational and reasonable assumptions about the path choice behavior of the traveler. So, the traffic assignment model is usually called the path selection model. Most of the traditional path selection models assume that the traveler is completely rational, and the travel decision follows the Expected Utility Theory [2] , which is based on the minimum impedance and the maximum utility or reliability of the trip as the route choice. However, the complete rationality is a kind of too ideal hypothesis condition, so in the reality people often does not act according to the forecast result based on anticipated utility theory. Allie paradox [3] , Ellsberg paradox [4] , ultimatum game [5] and other behavioral economics experiments questioned the expected utility theory and its full rational assumptions. The traffic system is a typical uncertainty system, which shows the dynamic and stochastic changes of network traffic flow. Behavioral science research found that under the conditions of the uncertainty, people's decision-making behavior shows the characteristic of limited rationality [6] . In the field of behavioral economics, Kahneman and Tversky have found that people usually set a reference point, around which the risk appetite will reverse in the psychological experiments. Then they proposed Prospect Theory [7] and Cumulative Prospect Theory which is the revised version of the former one [8] , which reveals human's psychological and behavioral mechanism in the process of risk decision-making under the framework of bounded rationality.
Path selection is a key sub-problem in the study of travel behavior, which provides a theoretical basis for many researches on traffic problems, for example, in recent years, ATIS (advanced traveler information system) and traffic network reliability and other hot issues. The theoretical basis of them is actually the uncertainty of the path selection behavior. However, the study of traditional path selection behavior is usually based on the theory of expected utility in a complete rational framework with less consideration on the bounded rationality of the traveler, resulting in different degrees of deviation with the reality about the results of traffic assignment. Although some researchers have applied prospect theory to study travel behavior problems and have made some progress [9] [10] [11] , the related research is not deep specific enough. So both in theoretical modeling and empirical research are to be carried out in depth.
Based on this, this paper assumes that the travelers mainly consider the program attributes of the path travel time and its uncertainty. Based on the theory of stochastic user equilibrium (SUE) and the theory of cumulative prospect, this paper considers the random fluctuation of travel time and the traveler's perception error in the continuous distribution of traffic flow. Besides, the paper sets the reference point of travel route selection based on the travel time reliability to explore the interaction between the cognitive and psychological factors of the travelers and the network equilibrium traffic flow. This study provides the theoretical basis for travel behavior research, transportation planning, TDM policy formulation and implementation, which is of great significance both for theoretical development and for management practice.
A SUE Model of Fixed Requirements Based on Cumulative Future Theory

Parameter Variables and Network Description
Define a strong connected traffic network According to the condition of flow conservation, the following relationships exist: 
Path Decision -making Process Based on Prospect Theory
The prospect theory divides the decision-making process into two stages: editing and evaluation. During the editing stage, the traveler compiles the information about the alternative path based on the current situation of the road network and combines the various constraints to set the reference point of this trip, which are edited as "gains" and "losses" of the reference point based on the attributes of the different routes, and the subjective probability weights of "gains" and "losses". In the evaluation stage, the traveler combines the "gains" and "losses" with the subjective probability weight to make an integrated trade-off so as to form the prospects of different paths. On this basis, the most promising route is selected. It is assumed that the attributes of the choice scheme considered by the traveler are mainly the path travel time and its uncertainty, and the travel time uncertainty is expressed by the travel time variance. According to the prospect theory, the value function of path choice can be expressed as 
Regardless of the value of the parameter γ, (.) w is guaranteed to be monotonically increasing about p .
We can get the formula 
(.), (.) ww  respectively denote the decision weight function is defined in the "gains" and "losses" areas in the formulas.
Thus, the path prospect can be expressed as
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paper only considers the perceptual error of the traveler. Assuming that the random error term is an independent and identically distributed Gumbel variable, according to the stochastic utility theory, the probability of path p being chosen is exp( ) ,, exp( )
